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ABSTRACT 
This project examines a recent concept in management information system, 
namely the executive information system (EIS). It attempts to make use of up-to-date 
capabilities, for instance, graphical user interface, local area network, client-server, of 
personal computer technology to develop an Executive Information System (EIS) for 
Polymers Division of Ciba-Geigy (HK) Ltd. It aims to fulfill the information need of 
senior management and to assist them in their decision making process. The System 
will be a client-server PC-based Windows application system running on a Local Area 
Network. The system is also a rightsizing project for the current Sales Statistics* 
program running on an AS/400. 
* The program is an add-on module which extracts sales information from the database of BPCS system for on-
line enquiry (please refer to p.l5). The Sales Statistics module is widely used as a major management 
information source by the senior executives ofPolymers Division. 
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PREFACE 
This project applies an evolving concept of management information system -
Executive Information System (EIS) and the latest personal computer technology to 
develop an EIS for Polymers Division of Ciba-Geigy (HK) Ltd. The author would like 
to thank all those who have contributed to this project, especially the management of 





The project is to develop an Executive Information System (EIS) for Polymers 
Division of Ciba-Geigy (HK) Ltd. based on the information needs of senior 
management to do business. The System will be a client-server PC-based Windows 
application system running on a Local Area Network. 
Company background 
Ciba-Geigy (HK) Ltd. is a subsidiary of Ciba-Geigy Limited, Basle which is a 
Swiss multinational chemical and biological company. The major business of the group 
is the manufacture, sales and distribution of chemical and biological products. The 
group has subsidiaries all over the world and employs some 90,000 staff worldwide 
with an annual turnover of CHF21 billion. In Hong Kong, the company has a 
workforce bf 350 and an annual turnover of HK$2 billion. It is organised into six 
product divisions (namely, Pharmaceutical, DyestufF & Chemicals，Agricultural, 
Pigments, Additives, Polymers & Composites), a central Finance & Administration 
Department as well as a Corporate function, (fig. 1) 
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In Hong Kong, all the divisions run their businesses rather independently from 
each other. They operate in three different sectors, Healthcare (Pharmaceutical), 
Industry (Dyestuff & Chemicals，Pigments, Additives, Polymers & Composites) and 
Agriculture (Agricultural). They have their own business strategies and they all report 
directly to their counterparts in the Headquarters, Basle. Together, the divisions form a 
business portfolio being actively managed. The group company acts as an umbrella to 
support the business operations of the divisions. 
Polymers Division 
Polymers & Composites (P0) division is the biggest division in Hong Kong in 
turn of sales turnover or total number of staff It is generally referred as Polymers 
Division due to the relative small size of Composites Division (1:35). P 0 division has 
an annual turnover of HK$700 million (35% of company) with a workforce of 100 
employees (30% of company). The division ftinctions as a regional distribution centre 
for East Asia and is responsible for the Greater China, Korea and Philippines markets. 
It has sales offices / agents in these markets. Its major operation is the marketing and 
distribution of its products in the region. Its product portfolio is split up to five 
Business Centres (BCs) which are in turn divided into twelve Marketing Centres 
(MCs). A laboratory and a formulation plant are set up in Hong Kong to develop and 
produce custom-made products to cater for customers in the region. It also manages 
the warehouse and distribution functions for the whole company. Its organisational 
structure is illustrated in fig. 2 
The author is currently working in the Business Planning & Support 
department of Polymers Division as Manager，Planning Information Control, 
3 
Warehouse, Distribution. The department provides various supporting services to the 
division such as financial planning, procurement and order processing, product 
management, price control, information services, warehousing and distribution. 
One of the major responsibilities of the author is to utilise Information 
Technology to support the business of the Division. He is to fulfill the information 
need of management so as to assist their decision making. He is currently in charge of 
a department of thirty-three staff including himself. One of his subordinates specialises 
in Information Technology Support which includes application development. Another 
is responsible for the business planning and management reporting function. The 
author intends to involve these two subordinates to work on this project as a team. 
Project Objectives 
i) To provide senior executives with up-to-date, relevant and critical information 
to support business planning and decision making by the development of an 
EIS. The EIS will possess characteristics such as status access of business 
situation, graphics capabilities, user-friendliness, on-line access, access to 
external information as contrasted to conventional MIS. Senior executives of 
the organisation includes members of the Division Management Committee 
which makes major business decisions for Polymers Division. They are the 
Division Manager, Managers of Business Centres, Business Support Manager, 
Quality Manager etc. These users are currently outside the scope ofthe existing 
MIS, BPCS which is primarily a transaction processing system with limited 
management report functionalities. 
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ii) To improve the efficiency and effectiveness of decision making of management. 
iii) To consolidate different reporting needs of current reports by an integrated 
system. 
iv) To reduce the need for paper-based reports 
V) To further utilize the computing infrastructure already established in Polymers 
Division. 
vi) To satisfy information needs which cannot be fulfilled by the existing Sales 
Statistics System running in AS/400 efficiently. 
vii) To utilize the Windows user interface to present sales/management information 
in an comprehensible way which saves users time and effort to interpret the 
data presented in traditional character-based format. 
viii) To promote the use of computer in senior management of the division. 
Methodology 
i) Literature review 
Review reference, journals about concept and application ofEIS. Learn from 
previous experience of developing and implementing such systems. 
ii) Study current system and user needs 
Review the current information system. Identify areas for improvement. 
Interview and discuss with prospective users (and/or their subordinates to 
whom they delegate the task ofinformation gathering) to study their up-to-date 
information needs and their planning, control and decision making process. Our 
EIS should focus on the critical success factors (CSFs) 20�which are essentially 
the limited number of areas in which the results, if satisfactory, ensure 
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successful competitive performance of the organisation. The EIS is designed to 
provide information about these CSFs. 
iii) Conceptual design of the EIS 
Based on the study of user requirements, an EIS is designed to achieve the 
objectives of the project. 
iv) Select tools 
Based on the study of user requirements, select，evaluate and test the 
appropriate hardware/software tools for developing the system. 
v) Cost estimation 
Estimate the cost based on the resources needed to develop the system. 
vi) Acquire and allocate resources, train up staff 
Allocate resources available to design, develop and test the system. The staff 
responsible for developing and maintaining the software may not have the 
necessary skills and knowledge in the development tools and/or methodology 
which will be used. Training will be necessary to develop the staff to acquire 
such skills and knowledge. 
vii) Prototyping 
Many previous EIS experiences '^^ ^ reveals that prototyping is a preferred 
approach for implementing such kind of system. Based on the conceptual 
design of the EIS, a small prototype with a limited number of screens will be 
developed. The user interface is designed to present vital information in 
meaningful manner. Coding and testing of program will be carried out. A small 
group oftarget users (around two to three) will be presented the intermediate 
versions of the system. More screens will be added gradually until a more or 
less completed system is developed. User acceptance of program. Such 
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evolutionary development approach helps to overcome the difficulty of 
identifying all of the executive information requirements for the initial version 
of the system, 
viii) Evaluation 





LITERATURE REVffiW - THE EMERGDv[G CONCEPT AND TECHNOLOGY OF 
EIS 
Evolution ofEIS 
Executive information system (or Executive Support System) is usually used to 
describe computer systems used by top management. Although the concept of EIS 
evolved in the seventies，its application was mainly limited to large corporations 
(ME)S system developed in 1978 in Lockheed-Georgia, Georgia, which has an 
workforce of 19,000^®) which can afford mid-range (DEC 780 VAX) (or mainframe 
computer) technology for such development. 
Some EIS developed in the 80，s (which are usually minicomputer or mainframe 
based) provides additional executive support functions (such as E-mail), data analysis 
fiinctions (such as spreadsheet) and organising tools (such as schedulers). These 
functions are now commonly available in most LAN systems. In the environment of 
Polymers Division，Microsoft Office (which includes a word processor, a spreadsheet 
and a presentation software), Microsoft Mail and Scheduler Plus (these two software 
are an integral part ofMicrosoft Windows for Workgroup) are provided as a standard 
environment for all PC users. These readily available softwares enable the developers 
ofEIS today concentrate on the fulfillment of information needs of executives rather 
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than expending their energy to add peripheral features to the system. The use of a 
common environment (Microsoft Windows) for all these software also enable our EIS 
to be integrated into a working environment which is already familiar to our target 
users. 
With the advent of microcomputer and local area network technology, more 
and more EIS applications are developed in recent years (MK)S^^ was migrated to 
MK)S II in a LAN environment in 1992). These new technology helps to transform 
EIS applications to a new generation which are characterized by graphical user 
interface (the Windows environment), fast response time，low development cost and 
fewer redundant databases. Hence, the chance of successfully develop and implement 
an EIS for senior management is much higher by utilising today's personal computer 
technology. 
Like many evolving concepts, EIS was initially confused with its predecessor -
decision support systems. Rockart and Treacy^ '^^ '^^ ^ popularized the term 'executive 
information systems' in 1981 in several working papers and a Harvard Business 
Review article. In their first paper, they analyzed the activities of 20 executives and 
made distinctions between DSS and EIS base on the different management tasks 
supported by each type of system. Executive activities tended to be less structured, 
more ad hoc, and wider-ranging than those of middle management DSS users. Rockart 
and Treacyi6, however, saw EIS as intensely data-oriented systems designed to provide 
information for executive use to improve managerial planning, monitoring and analysis. 
Such systems require a vastly broader base of data than a typical DSS. 
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An ‘information support data base��drawing data from the firm's transaction-
processing systems as well as from external sources was, in fact, the most significant 
common feature of the systems Rockart and Treacy studied. Access to this data was 
achieved primarily through the use of fourth-generation user-oriented languages and 
menus. 
Definition and Characteristics ofEIS 
EIS are computer-based systems specifically designed to meet the needs of top 
executives and eliminate the need for intermediaries between executives and 
computers. Most EIS possess the following characteristics^: 
i) Designed to meet the information needs of top executives*. 
ii) Principally used for tracking and control. 
iii) Tailored to the individual executive's decision-making style. 
iv) Contains superb graphics capabilities for presentation of information. 
V) Timely information are provided for quick decision making. 
vi) User-friendly and executive can use it with little training. 
vii) Designed to fit the corporate culture and decision making orientation. 
viii) Provides status access, that is，rapid access to current information. 
ix) Information is organised in a top-down fashion. 
X) Filters, compresses, and tracks critical data. 
* Li the organisation of Polymers division, the major management decisions are made by the Division 
Management Committee, which consists of the Division Manager, Marketing Managers of the five Business 
Units, the Business Support Manager and the Quality Manager. Thus, in the context of Polymers division, 
these managers are the top executives and are the target users ofthe EIS. 
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xi) Extensively uses data on the organisation's environment (competitors, 
customers, industry, markets, government, international) from online databases, 
stock market and financial institutions reports etc. 
The Executive's Role 
The development of an EIS requires an understanding of what an executive 
does. Unfortunately, there is no position in the organizational hierarchy that is less 
understood than that of the senior executive. Many research has been done and they 
suggest the need to develop system to support the organization's planning and control 
processes and to develop, clarify, or enhance the individual manager's mental model of 
the firm's business environment. 
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Mintzberg categorizes executive activities into ten distinct roles. 
Interpersonal roles 
Figurehead - carries out a symbolic role as head of organisation 
Leader - motivation and ‘activation，of subordinates，as well as staffing，training, 
promotion. 
Liaison - develops and maintains a personal network of external contacts who 
provide information and favors. 
Informational roles 
Monitor - seeks and receives a wide variety of special information to develop a 
thorough understanding of the organization and the environment 
Disseminator- transmits information received from the outsiders or from subordinates 
to other members of the organisation. 
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Spokesman - communicates information to outsiders on the organization's plans, 
policies, actions, results, etc. 
Decisional roles 
Entrepreneur- searches the organization and environment for opportunities and 
initiates 'improvement projects' to bring about change, supervises 
design of certain projects as well 
Disturbance Handler - responsible for corrective action when the organization 
faces important, unexpected disturbances. 
Resource Allocator - allocates organizational resources. 
Negotiator - represent the organization in major negotiation. 
Kotter's Process View '^^ ^ concludes that executive's efforts centre around two 
key processes : 
Agenda setting - agenda are loosely connected goals and plans, addressing a wide 
range of financial, product/market, and organizational issues. 
They cover short, medium, and long term responsibilities. 
Network building - developing cooperative relationships with all those people who 
may play a role in providing information for development and 
implementation of the executive's emerging agenda. 
Another research by Jaques^ presents one cognitive view of management. He 
identifies seven levels of bureaucratic hierarchies, representing qualitative shifts in 
nature of work and the time horizon of work. The more senior an executive is，the 
more abstract his work is and the longer his time horizon is. The time horizon for 
executives can range from 2 years to 20 years. 
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The above-mentioned studies contribute to our understanding of how an EIS 
might improves organisation systems. In performing the roles identified by Mintzberg, 
especially the informational and decisional roles, the availability of relevant and 
structured information is all important. As Kotter and Jaques point out, top managers 
have a broader time horizon, it is imperative to design EIS which provide information 
on longer time horizon. Executives needs more timely and better quality data to fulfill 
his monitor and resource allocator role. Speeding up the handling of information 
provides timely feedback to fill in the gap between the planning and control activities. 
Better EIS enables top management to focus on other more undefined and uncertain 
strategic issues. 
In a study based on 94 executive interviews, Moore^^ divided executive 
computer usage into three segments: planning and decision support (DSS), 
management control (MIS), and office automation (OA). DSS tasks included 
forecasting, modeling, and sensitivity analysis. MIS tasks were characterized by 
summary reporting of such information as sales, order status, production, and 
inventory. OA tasks were categorized as word processing, electronic mail, calendaring, 
and personal scheduling. Moore found a far greater occurrence among senior 
executives of MIS tasks than those traditionally associated with DSS. Moreover, he 
says, ‘ Status information appears to be of more importance to more senior managers 
than the ‘what if analysis that precedes policy setting. In contrast，decision support 
dominates the use of computers by the more fiinctionally oriented and lower-ranked 
vice president positions, at least for the most important tasks., 
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His explanation for the status reporting orientation of senior executives is as 
follows: 
"Upper middle (VP level) and functional managers are closer organizationally 
to the environments they manage and, hence, rely less on media, like MIS, to 
communicate status or feedback information. On the other hand, these managers are at 
a level in which the structure of budgetary, performance, and planning information is 
both tactical and quantitative, leading to shorter time horizons in planning, rapid 
feedback cycles, and more concrete measures of performance. This provides an almost 
ideal environment for the tactical, quantitative, short time horizon, highly structured 
models characteristic of spreadsheet-oriented DSS applications." 
Conversely, top-most managers are the most remote from the firm's operations 
and crave status information, opting to use the new medium of the computer for status 
reports. For them, planning, analysis, and other decision-support tools are less valuable 
because the nature of their planning task is strategic with less structure, vague or 
conflicting measures of performance, and longer time horizons. Their information 
needs for decision support are qualitative and often require external data (competitor 
behavior, regulatory and political actions，and social factors) not readily available from 
within the firm. As a result, their planning-orientated tasks are not a good fit for most 
applications of a budget-focused spreadsheet model. Hence, top executives use the 
new medium more frequency for the structured applications ofMIS. 
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Based on personal working experience with the executives of Polymers Division, the 
author observes that the current management information system is not extensively 
utilised by them in their daily work. The above review about the work nature of 
executives helps to explain why the MIS does not suited their working style. 
15 
CHAPTERIII 
REVffiW OF CURRENT SYSTEM AND WORMATION NEEDS 
BPCS - AS/400 
The Company uses BPCS (Business Planning and Control System), which is an 
integrated business package developed by a major software developer, SSA of USA, 
as the major software tool to support its business. BPCS is an integrated transaction 
processing system with some Management Information System features to assist 
management in decision making. BPCS runs on an ffiM AS/400 and is shared by all 
the products divisions as well as the central Function，Finance & Administration 
Department. It is organised into two main modules, Distribution (used by product 
divisions), World Class Finance (used by Functions, Finance 8c Administration Dept.). 
All important business transactions, for instance, sales and invoicing, inventory, 
expenses are recorded and processed by BPCS. The BPCS system is used by all the 
divisions as well as Function, Finance & Administration department to record and 
process their daily business transactions. 
BPCS users are connected to the AS/400 through emulated personal 
computers, dumb terminals as well as through an SNA server in a Local Area 
Network. The major on-line users of BPCS are business support and administrative 
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staff of product divisions and Functions, Finance & Administration Department. Very 
few, if there is any, managers use the BPCS system interactively. 
Management information reports such as, profit and loss statement, inventory 
and account receivables reports, sales analysis reports are generated regularly from the 
system. These reports are used extensively by managers to monitor their business 
performance. 
I* 
BPCS also incorporates an interactive character-based Sales Statistics Enquiry 
:^ 
program which reports sales data in different dimensions (appendix 1). The program 
was designed as an add-on module to BPCS which is itself, primarily a integrated 
business planning system with modules such as distribution, accounting, 
I . 
manufacturing, warehouse management etc. The Sales Statistics Enquiry inherited 
many characteristics of BPCS, such as character-based interface, lack of graphics 
capabilities. This is the only on-line management information system being widely used 
by managers. 
The BPCS database is also extensively used by Business Support staff to i 
extract information with a tool called Query/400. The tool enables users to collect, 
process and filter data from BPCS database tables. The users can create ad hoc reports 
from such data. 
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Personal Computer Usage 
Personal computers (PC) are commonly used by office staff (within P 0 division, all 
office staffhas his/her own desktop/notebook computer). According to a recent survey 
in the division, the major functions of their PCs are as follows: 
- word processing e.g. drafting of memo, correspondences 
- electronic mail (an worldwide corporate E-mail system is accessible through 
the company-wide wide area network which connected all PCs in the two 
H| 
offices of the company, one in Kwai Chung, the other in Quarry Bay) 
- connecting to and work in BPCS system of AS/400 for order processing, sales 
and receivables enquiry 
1 
- accessing shared information in file server, such as Material Safety Data Sheet 
[ 
- preparation of presentation materials 
i 
- project management 
- minor applications such as computer aided design, contact management, 




Local Area Network 
i 
All the divisions in the company have installed Local Area Networks (LAN) to connect 
all their PCs together. These LANs are in turned connected together with the LAN of 
I 
the centralised Information Services Department using routers to form a Wide Area 
Network. Such infrastructure enables all staff in the company to communicate with 
each other and share information using their personal computers. The LAN system is 
currently used for office applications such as local and international E-mail, printer 
18 
sharing, file sharing, gateway to AS/400 etc. One objective of this project is to exploit 
the potential of such infrastructure in P 0 division. 
Management Information System 
The current management information system of P 0 division is a combination of the 
followings: •: 
i) paper-based sales reports generated by BPCS. 
；i 
ii) on-line Sales Statistics enquiry system in BPCS. 
iii) paper-based sales reports generated by PC using data downloaded from BPCS. 
Such data is further manipulated and stored in PC. 
iv) paper-based expenses reports generated by BPCS. 
V) paper-based expenses reports generated by PC using data downloaded from 
BPCS and database stored in PC. 
vi) paper-based inventory and receivables reports generated by BPCS. 
J 
vii) paper-based profit and loss statement prepared by PC. 
i 
I 
Samples of these paper-based reports are attached in appendix Ua) and screens of on-
line BPCS Sales Statistics Enquiry System in Ub) 
The reports are used by executives to : 
i) analyse business trends and monitor market situation 
ii) compare actual business results with plan so as to take corrective action if 
necessary 
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iii) report actual results to Headquarters 
[ 
iv) make business decisions 
v) make future business plans 
i 
“ i 
Limitations of Current Management Information System 
i) paper-based reports and on-line Sales Statistics enquiry system are standard 
system provided by the BPCS package. The system is shared among all the ‘ 
product divisions. Thus, many specific needs of Polymers division can not be 
addressed. These specific needs have to be satisfied by piecemeal custom 
programs / paper-based reports developed using PC tools such as Excel, 
Dbase. 
ii) the current system is all single-coloured and character-based making it difficult 
for the users to learn to use the system and to interpret the information 
provided by the system. The latest technology in user interface such as 
',' 
coloured charts is not utilized. 
I 
\ 
iii) many manual operations are necessary to prepare paper-based reports 
generated by PC. Productivity can be much improved if these paper-based 
reports are incorporated in an integrated on-line enquiry system. 
iv) a lot of paper is wasted to print the different reports. 
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V) external information is not available in the system. 
vi) All reports, except the on-line Sales Statistics enquiry system, are subjected to 
manual handling. Delay in delivery etc. occurred frequently for various reasons. 
Executives do not always obtain most up-to-date information as needed. 
Information Needs ofExecutives « 
ii 
Interviews had been carried out with many executives of the organisation to study their 
information needs. Typical questions asked are as follows :^ 
i) What are your objectives and how do these relate to your information needs? 
ii) What type of information gathering tasks are assigned to support staffs? 
i: 
1 ： 
iii) What information do you wish you had but currently lack? 
iv) Are there types of information that pass only verbally between managers but 
should be incorporated into the organization's decisions and information 
resources? Should this information be included in a formal report or chart? | � 
—‘� 
V) What future needs do you anticipate? 
The executives of Polymers Division can be classified to three categories and their 
information need as follows: 
a) Marketing managers 
They includes managers of the five Business Centers. Their major 
activity is sales and marketing of their products to customers in the region. 
Their primary performance measure (critical success factors) are 
‘ I 
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i) sales volume (measured in HK$) which is usually measured against a 
budget figure as well as previous year's figure. 
ii) their contribution = sales - (variable cost + period cost ) 
= sales - ( variable product cost + variable 
selling expenses + period cost) 
The variable cost consists of variable product cost ( 85-100%) and 
outgoing freight charge or commission to agents (0-15%). However, 
the variable product cost is normally the intercompany transfer price of ‘ 
the product. Thus, the marketing managers have little control of it. In 
addition, the outgoing freight charge is controlled by the logistics 
department rather than the marketing manager. The commission to 
agents is based on agency agreement with the agent revised regularly 
I 
I 
(about once every 2 to 3 years). Therefore, only the sales and period 1 
cost are controlled on a day-to-day basis. 




Current assets are mainly measured by their inventory and account 
receivables. 
iv) period cost 
This is the marketing expenses of their sales unit. 
V) price 
The marketing managers are interested in the selling price to different 
• i 
customers as well as the pricing trend, 
vi) customer orders 
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They are concerned with the current ordering status of the customers so 
as to forecast the sales. 
b) Business Planning and Support Manager 
He is responsible for the financial control of the division. He is concerned 
primarily with the various costs elements such as variable product cost, variable 
expenses, period expenses. However, he is satisfied with the current reporting 
system based on monthly paper report. 
c) Division Manager 1 
He is responsible for the overall profitability of the division. He would like to 
see the results of all the Business Centres individually. He also like to have 
access to external data source such as results of competitors, the economic 






















CONCEPTUAL DESIGN OF THE EIS 
Addressing Problems of the Current MIS 
w 
i.'i 
1 I' The current MIS possesses typical shortcomings of conventional MIS which � 
fails to satisfy the information needs of the executives of Polymers division. The new 
EIS has to be designed to address the information needs of them. The followings are 
major issues to be considered: 
i 
i . ! I 
-i 
t 
i) User Friendliness 
The senior managers typically rose to their positions without using much 
computers. They have fair keyboard skills, have little computer training and 
i I 
• ( 
experience. They have belief that hands-on computer use is not part of their job. Many ^ 
of them do not feel comfortable using computers and delegate hands-on use to a 
subordinate. Ease of use is viewed as the most important aspect of the system due to 
the nature of the group of target users and the problem of the existing Sales Statistics 
Enquiry system in BPCS. 
ii) Integration 
The current ‘system�of management information is a mix of BPCS on-line 
sales enquiry, BPCS generated paper-based reports, PC based paper-based reports, 
j 
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trade publications etc. These scattered sources of information make it difficult and 
inefficient for the executive to retrieve information. 
In order to tackle this problem, the EIS will be designed as a centralised source 
of information from which the executive can retrieve，explore information to support 
his decision-making. Thus, the system has to integrate the databases from the various 
sources, such as BPCS, PC and other sources. 
«fi .:i 
:,t 
iii) Inflexibility of System � 
The existing system was developed to be used by all product divisions. The 
unique needs of executives of Polymers Division have not been addressed. These 
includes the organisational structure of Business Centres, BCs (e.g. all sales and 
I i 
1 
financial figures need to be split by BCs and system security has to be enforced by 
BCs), additional product grouping for some BCs etc. Modifications of the BPCS 
system are usually difficult, if not impossible. This is due to various reasons, such as 
company policy of using a standard software package, cost justification, slow response ； 
time ofAS/400 etc. 
I 
New System 
Hence, for our new EIS system, we will take the following approach: 
- design an integrated database for P 0 division to store all the vital and relevant 
information for the executives. The system should serve as a single source of 






compact but adequate information resource for support staff to perform ad hoc 
queries. 
- design the database and system in a way which allows future expansion and 
modifications as user requirements arise and change in time. 
- download the necessary data from BPCS and store the database in a server 
separate from the AS/400 so as to improve response time. 
- use development tools which enable quick development and modifications of 
K>, 
prototypes and final system. 
- use hardware which is readily accessible by all the executives. 
- provide a gateway (e.g. Internet access) to the external world for the 
executives. 












SELECTION OF TOOLS 
i 
Considerations for Hardware and Software Selection 
The following criteria are used for selection of tools: 
1 (! M {； �� 
i) Minimum capital outlay 
Expenses and capital expenditures are tightly controlled. Hence, capital outlay 
and expenses must be kept to an absolute minimum to implement the project. 
I ..; 
Hence, the best way to do so is to make use of existing resources. This avoids 1 
additional investment in software and hardware. 
ii) Development tools should be familiar with current development staff or easily 
( f i u 
learnt 
1 
We have only one staff (Information Services Officer) who possesses software 
development skill. Moreover, there has been significant turnover in the 
previous two years (Three persons has been working in this position within a 
time frame of two years). There is a high risk of staff turnover during the 
development phase. Due to such limitation of human resource, there is a need 
to plan for contingency. In case there is staff turnover, it must be easy to find 
substitutes in the labour market. Another solution is to train up our Planning 
Information Control Officer to take up this job on a part-time basis. 
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iii) Compatibility with existing hardware/software 
All of the executive users are using PC for their daily work. The current 
standard in PC operating system in Ciba-Geigy is Windows for Workgroup 
3.11. All the PCs are networked and connected to two servers for different 
services, one is the electronic mail Server running Microsoft Windows NT 3.51 
！ 
(administered by the centralised IS department), the other is the file server 
running Novell Netware 3.12 (administered by IS department of P 0 division). P 
, ‘ I 
In order to get connected to both of these servers, the Open Data Interface, [ 
ODI* architecture of Novell is used which enables network layer protocols of 
'ODI 
The Open Systems Megration (OSI) model was intended to be a blueprint for a set ofworldwide communication f 
standards that would enable all computers everywhere to interconnect easily. The OSI model breaks the j 









The physical layer decides what signals will be transmitted on the LAN medium. It is closely related to the 
cabling system ofthe LAN. 
The data link layer breaks the messages into bits for the physical layer to deliver. It also establishes node-to-node 
conmiunication. The layer perform an important task called media access control to ensure that all network 
communication is in an orderly manner. The popular Ethernet and Token Ring standards describe these two 
layers together. Novell's strategy for these two layers is called the Open Datalink Merface (ODI). The ODI 
strategy allows protocols for systems other than its native protocol (i.e. WX - Memetwork Packet Exchange) 
to co-exist using the same network card. 
The network layer builds on the node-to-node communication services and redirect the messages through a 
complex network. 
The transport layer ensure reliable service in the LAN by employing certain formal notification for each packet 
received (SPX- Sequential Packet Exchange for Novell) 
The session layer establishes a formal dialogue between nodes. 
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Novell Netware server (ffX/SPX) and Microsoft Windows NT Server 
OSTetBEUI) to coexist. 
Client Server Concept 
I. 
Client-server systems feature an application architecture in which the application is 
distributed between two distinct components. One component, the ‘back e n d � � o r 
5 
server, is typically a Database Management System (DBMS). The other one, the 
application ‘front e n d � � o r client provides a way to access the data stored on the server. � 
More often than not, these two components operate on separate computers. � . 
The chief advantage is that each component with its own unique set of tasks can be 
optimized for a different set of operations, taking best advantage of the computer on 
:1 
which it is installed. The back end, responsible for data storage and management, is | 
optimized for data integrity, security, and transaction performance. The client 
components assumes responsibility for presenting the information to a system user and 
is thus optimised for presentation, usability, and ease-of-use. This division of h 
: i 
»4M _ 
responsibilities makes a lot of sense in the computing environment of P 0 division 
where most of its executives are already equipped with personal computers to handle 
typical chores such as word processing and spreadsheet analysis. These personal 
computers, typically underutilised by these tasks, can be better used by diverting some 
of their processing potential towards a distributed corporate client-server application. 
The presentation layer give the data a uniform appearance that the application layer can recognise. 
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Separating the front end from the back end gives client-server systems the advantages 
of both the PC world and the minicomputer/mainframe world. The combination 
provides systems that are graphical, interactive, and responsive，but that also 
incorporate advanced operating system features such as，multi-user support, 
centralized administration, and security, (fig 4) 
Separating the back-end database from the front-end application allows different 
applications to utilise the same database. For instance, the Financial Analyst can query 1 
''I 
the EIS database to perform ad-hoc analysis without the need to create another 
database for such purpose. 
Microsoft Visual Basic 3.0 for Windows & Microsoft SQL Server 4.21 
::( 
Visual Basic 3.0 (VB) is a general purpose event driven development environment for | 
graphical user interface applications based on MS Windows. It is a programming 
system which enables the programmer to create attractive and useful applications that 
folly exploit the graphical user interface (GUI). This is one of the most common h 
：i _• 
programming language for Windows programming. It provides appropriate tools for 
the different aspects of GUI development. The graphical user interface is created by 
drawing objects (e.g. a command button) in a graphical way. Properties on these 
objects (called controls) are then set to refine their appearance and behavior. Codes are 
then attached to these objects which response to events that occur in the interface. This 
is the so-called event-driven programming. 
The finished application is a true .EXE file that uses a run-time component 
called dynamic linked library (DLL) that can be freely distributed to the users. VB is 
30 
much easier to be used than other Windows programming language like C or C++. Its 
object oriented nature allows code to be reused. It also removes the complexities of 
the Windows Application Program Interface (API) from the programmer. VB is also 
extensible as a large number of additional controls (e.g. spreadsheet liked data-aware 
grids) can be purchased from third party vendors. 
The major benefit of using VB is that we have had previous programming experience 
with it. A single-user shipping documentation application system was developed in P 0 
division in 1994. The application has been used since then and valuable experience was 
gained in the process. Strength of VB is that it is commonly used by Windows 
programmer (estimated by Microsoft to be 2 million worldwide). It can be learnt rather 
quickly (our experience reveals that a college graduate with programming experience 
can leam VB and start programming productively in about 15 working days). 
On the other hand, VB is a general purpose programming language which is designed 
to accomplish general programming tasks. It is not particularly strong in database 
—、 
application. Its database engine JET engine is the same as that of Microsoft's stand 
alone database product Microsoft Access 1.1. It lacks some robust features offered by 
large scale relational database management system such as Microsoft SQL Server. 
These features are important for multi-user database applications like transaction 
processing. 
These features includes : 
i) Availability in multi-platform 
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Microsoft SQL Server which runs on Microsoft NT Server operating system is 
compatible with Sybase SQL server which runs on Novell Netware operating 
system. Database server products for other platforms such as Unix etc. are also 
available. Potential users can choose among different platform on which the 
DBMS is run according to their needs. 
ii) Scalability 
Microsoft NT Server operating system, on which Microsoft SQL Server is run, 
can run on hardware systems based on different CPUs such as Intel Pentium, 
DEC Alpha AXP, MEPS R4000 etc. Moreover, it can make use of multi-
processing systems to share the work load among several CPUs. This enables 
future growth of the database to be accommodated by hardware upgrade (e.g. 
by adding more processors). This avoids the need to re-write the application or 
re-built the database to suit the new platform after hardware upgrade.. 
iii) Transaction Log � 
I 
_" 
All transaction log is kept by the system. Rollback of all transactions is 
supported. 
iv) Stored Procedures, Triggers & Views 
Stored procedures are programs which are stored and optimised in the SQL 
Server. They are written in a language which is called Transact SQL* (a 
* SQL is the language used to insert，update, delete and retrieve data. SQL can be used to build new databases, 
tables and indexes. You can not build a complete application with SQL, but it is excellent for modifying and 
retrieving data. It is not itself a computer language like COBOL, Visual Basic or C. It does not contain any 
looping mechanisms, JF statements, or the ability to declare variables. A developer still requires a 
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superset of ANSI-SQL). Stored procedures are pre-compiled and optimized 
and store in the database. They will execute faster than statements created and 
sent by a client application. Stored procedures will accept parameters from a 
client workstation. Using stored procedures reduces the need to run lengthy 
SQL commands repetitively and increase the efficiency of these commands. 
Triggers are stored procedures which will be initiated automatically whenever 
there is certain changes of the data. For instance, when a certain record in the 
customer master table is deleted, a trigger will be set off to delete all 
corresponding invoices of that particular customer (to ensure that all invoice 
records can refer to a customer which still exists) 
Views are tables joint together using Transact SQL commands. Views can be 
stored in the SQL server and referred to by the users or applications. 
V) Integrated Security 
J#H 
Security can be integrated with that of the operating system (Microsoft 
Windows NT Server). That is, the rights of the user to delete, update, add 
records of the tables can be controlled by the administrator of the NT Server. 
No separate user JD is needed for SQL Server. 
development tool, such as Visual Basic, to build the client portion ofthe application. SQL Server allows the 
user to create queries that will execute SQL statements in a dialect called Transact SQL. Transact SQL is a 
super-set of the ANSI SQL standard and has many powerful language extensions that allows developers to 
control program flow. However, the Transact SQL which comes with Microsoft SQL Server does support 
looping mechanisms, W statements, and the ability to declare variables. 
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vi) Client Server Capability 
SQL Server can work as the backend which performs administration of the 
database such as maintaining and enforcing security, maintaining and enforcing 
integrity. It provides data by the processing of relevant SQL command issued 
by the front end applications such as Visual Basic, Excel, Access etc. 
For instance, if a table has a total of 20,000 records and the client application 
only wants 200 of them, the whole table resides on the SQL Server which will 
t4<> 
process the query and send the 200 records across the network to the client 
application. This reduces network traffic significantly. In addition, the client 
workstation can be optimised to present the query results while the server 
station optimized to process the queries. An efficient division of labour can be 
achieved. Moreover, hardware of client and server can be upgraded 
independently when such need arises. 
V) Familiar and User-friendly Windows Interface 
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SQL Server utilizes the familiar Windows User interface for administration. 
vi) Reliability of SQL Server, High Performance 
For a multi-user environment of supporting about 5 concurrent users, the 
current system of an Pentium 66 MHz PC with 32 MB RAM and 1.5 GB fast 
SCSI-2 harddisk provides adequate performance. 
SQL Server is equipped with various features to protect the integrity of the 
data. It includes transaction log, data backup and recovery, database device 
mirroring etc. 
vii) Low Acquisition Cost 
A server license (including documentation) cost about HK$ 5,000. 
I 
i«i 
Due to the above reasons, Microsoft SQL Server 4.21 was chosen as our 
backend and Microsoft Visual Basic for Windows 3.0 as the frontend.. 
Potential Problems 
i) Expertise in both environment has to be mastered. This creates additional 
workload to the Information Services personnel in PO division. Since there is 
only one staff available, whenever there is turnover, it post additional problems 
as the new staff has to get familiar with both environment and more 
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requirements are needed for the new staff Although SQL Server is equipped 
with many advanced features, these features makes it more different for the 
user to master the skills. 
ii) Additional complexity in programming. Efficient integration of both tools 
requires efficient use of them. With two systems interacting with each other, 
technical problems might arise which are difficult to be solved as complexity 
••y 
increases with the number of systems. For instance, in the programming of ,1 
•,i i 
another application system using the two, the interface, ODBC*，between VB 
and SQL Server performs quite erratically. A lot of time was expended trying 
to solve such problem. 
] 
iii) Additional investment in hardware is needed - since one productive multi-user | 
database is already in place. The current hardware for the SQL Server (a 
Pentium 66 with 32 MB RAM) has to be upgraded to include more RAM to 
accommodate the additional work load. i 
I 
本 ODBC - Open Database Connectivity which is a standard proposed by Microsoft to interface between different 
database products from different vendors. It enables a front end application to connect to multiple back ends 
through a common programming Application Program Merface (API). This API allows the user to pass one set 
of SQL statements to the ODBC interface, and it will translate those statements into the appropriate dialect for 






The existing Local Area Network and installed PCs provides a ready-made platform 
for running the application. However, due to additional database to be installed in the 
database server, it is estimated that it has to be upgraded. Additional 32 MB RAM and 
1 GB harddisk had to be installed to cater for the additional processing and storage 
. I 




Since the SQL Server and Visual Basic has already been purchased for previous 丄 
development projects, no additional software is needed. 
Personnel Cost 
The major cost of developing the application will be the cost of programming 
personnel. 
Training cost for 2 personnel (one will be the backup if the other leave the company) 
* attending course of Visual Basic programming HK$ 10,000 per person 
. I 
37 
attending course of SQL Server administration HK$20,000 per person 
attending course ofNT Server administration HK$10,000 per person 
Total training cost = $40,000 x 2 = $80,000 
System study and analysis time = 10 man day 
Programming time = 60 man day 
Testing = 10 man day ., 
,.i 
Total development time = 80 man day 
Assume HK$1,000 per man day, total development cost = HK$80,000 
Grand total of development cost = HK$160,000 (half of it being opportunity 
f 
cost since the programmer's salary has to be paid no matter he involve in this project ‘ 
or not) 
Time Frame ofDevelopment , 
t ; 
•«i« 
In view of the current workload of the Information Services Officer，he can only spare 
one-third of his time in developing the system. Therefore, the time span of developing 





Existing Computing Resources in P 0 Division 
,1 
P 0 division has installed a LAN using Novell Netware 3.12 as the network 
operating system using a 10-base-T Ethernet cabling system. It has about 60 users 
located in 4 floors. Besides the Novell Netware file server, it has also installed a 
Microsoft Windows NT Advanced Server 3.5 and Microsoft SQL Server 4.21 for 
development of application. It employs a full time staff who is dedicated to the support ' 
�’ 
of IT users as well as application development. 
The Information Services Section ofPO division has been heavily loaded with 
I 
two types of tasks: '’ 
i) daily supporting jobs for IT end-users such as trouble shooting, 
network administration etc. 
ii) software development 
The first task requires quick or even immediate response from the staff. On the 
other hand, the second task requires high concentration by the staff to write codes and 
debug programs. Due to the different natures and conflicting requirements of these two 
39 
types oftasks，the staff (only one) faces a lot of ( ^ � 0 1 � 6 8 to perform these two tasks 
well. 
Therefore, the Planning Information Officer has to be trained up to handle 
some support tasks such as network administration, software installation etc. She will 
also attend training course on Windows programming (Visual Basic) and SQL Server 
administration. This enables the Information Service Officer to have more time to 
concentrate on programming. Moreover, a backup is available in case the Information 









DESIGMNG THE EIS MTERFACE AND DATABASE STRUCTURE OF THE 
NEW SYSTEM 
In order to satisfy the information needs of the executives and solve the problems of ] 
the current system, a new Executive Information System is designed. The new system 
has to be easy, intuitive to use because executives do not have much time to learn to 
use the system. It must deliver up-to-date information which supports executives to 
make business decisions. The information provided must be concise but important. The 
system must have quick response as perceived by users. \ 
The new system will be a client/server based application. Most of the raw data will be 
downloaded regularly from the AS/400 minicomputer (which is connected to the local 
I 
i , 
area network through an SNA server) to the database server in the network. “ 
User Interface 
One of the most important aspects of an EIS is its user interface. The following are 
important considerations to help developers successfully implement an EIS^^: 
a) Involving executives in the design of the user interface. 
b) Setting standards for screen layout, format, and colour. 
. � I 
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c) Using the system should be intuitive. 
d) Using standard definitions of terms. 
e) Designing the main menu as a gateway to all computer use. 
f) Designing the system for ease of navigation. 
g) Striving to make response time as fast as possible. 
1 ,I 
h) Expecting preferences in user interfaces to change. 
Information provided by the system 
The user will log into the system and enter the main screen (Appendix 2 - screen i). He i 
\ 
will see a main menu of eight categories of information: 
a) Sales information - sales quantity and value. User can filter the information by 
selecting the appropriate Marketing Centre (which is subgroup of Business \ 
JH 
Centre), market, customer, product and the period. (Appendix 2 - screen ii). A 
bar chart will be shown on screen to compare value of current period, budget 
(of current period), same period of previous year. User can have the option of 
consolidating sales of all markets or splitting them into individual market. 
b) Order information - customer sales order in quantity and value. User can filter 
the information by selecting the appropriate Marketing Centre (which is 




c) Selling Price information - selling price trend is shown on a line chart. User can 
filter the information by selecting the appropriate Marketing Centre, market, 
customer, product and the period. (Appendix 2 - screen iv) 
d) Receivables - Customer receivables and overdue values aie shown. User can 
filter the information by selecting the appropriate Marketing Centre, market 
and customer. (Appendix 2 - screen v) 
e) Inventory - Inventory value is shown. User can filter the information by ！ 
selecting the appropriate Marketing Centre and product. (Appendix 2 _ screen 
vi) 
f) Period Expenses information - the user can review the expenses incurred for his 
responsible department (Responsibility Centre, R.C.) for a particular period. j 
The amount will be compared with the budget and previous year value. 
(Appendix 2 - screen vii) 
g) MIS-ADC information � 
^ ^ .*'i 
MIS-ADC consists of several key financial statements. They are Contribution 
Statement, Cash Flow Statement，Inventory and Receivable statement. 
(Appendix 3) 




An EIS database is constructed in the SQL Server. The database supplies all the data 
for the front end application designed using Visual Basic. The database consists of a 
collection of tables (data stored in the form of rows and columns), indexes (a sorted 
list ofthe values in a column or a combination of columns which speeds up retrieval of 
data from tables), views (virtual tables created by joining of one or more tables). 
Detailed definitions of major tables are listed in appendix 4. 
1 
Data Security 
Data security is vital for the success of the system. Information must not leak out to 
parties who are not intended recipients. These unintended recipients might be users of 
other divisions or other Marketing Centres who have access to the network. , 
I 
Centralised control of security can be controlled by SQL Server (refer to hardware 
section). Users are restricted access to the data by the Planning Information Control 










When the project was implemented, many problems arised: 
i) The need of adequate time for the executive to define the system's 
requirements. Only the executive users can assure that the system will meet 
their highly personalized support needs, but time is such a precious commodity 
for senior managers. In addition, different executives have different or even i 
1 
conflicting information needs. It is difficult to satisfy them all with one system. 
Some personalised needs have to be compromised. For instance, one of the 
Marketing Centres wants to have additional grouping of their product sales. 
I 
Due to our limited resource, their requirements cannot be fulfilled. ""' 
ii) The difficulty in creating a system for executives that is flexible enough to 
address their often rapidly changing business needs. 
iii) The problem of getting access to multiple sources of data which may not be 
readily available for technical, managerial, or political reasons. For instance, 
some information of competitors is not available. 
iv) The need for individualized training and intensive support for executive users. 
v) Insufficient manpower was available to develop the program. Due to turnover 
problem within the author's department as well as and the work load of other 
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development project, programming ofEIS system was delayed. At the moment 
when this report was written, only the conceptual design, user interface and 
database structure had been designed. No coding has started yet. Although 
outsourcing might solve this problem, it is estimated that the extra development 
cost will be around HK$200,000 which is unacceptable to the management. 
Evaluation 
Unlike some automation project, the benefits of developing an EIS are difficult to be '1 
quantified. The benefits of an EIS are intangible and transient. They are designed to do 
much more than automate single functions at decreased costs. In addition, many 
systems today are just one input of many in rapidly changing organisations. Attempt to 
separate an individual application's effect are, therefore, often nearly impossible. 
•i 
Crowston and Treacy^ comment: | 
Currently, systems are often used to enhance performance without any necessary 
reduction in organizational costs. With some systems, the benefits are better decision 
«M,,‘ 
making, improved communications, or other semi-tangible instrumental changes. With 
systems that try to affect the competitive position of the firm in its marketplace, the 
benefits are usually even less tangible. 
The lack of measures of enterprise performance impacts is a serious practical 
and theoretical problem. In practice, we assume that our systems will deliver bottom-
line value, but we can neither predict that value for the investment decision, nor 
measure it once the system is in place. 
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The following six criteria can be used to judge success ofthe EIS 
i) How much time does the executive spend using the system? 
Although this criteria is quite superficial and it is questionable whether the use 
contribute to organizational effectiveness, at least we know the managers are 
utilizing it. 
ii) Does the system save the executive time and allow more work to get done? 
This is a question of increased efficiency or logistical support. ] 
iii) Does the ESS change how the executive thinks about using and managing 
information technology? 
Educating top management about computer technology and its expanding 
capabilities to provide competitive advantage is often a by-product of an 
I 
effective EIS. Education is a measurable but secondary criterion for success. | 
iv) Does it change the way the organization utilizes technology? 
This is a result of the change in mind-set. Once educated, executives are more 
likely, to accelerate the use of information technologies in the organization. i 
«!>( 
V) Does the system improve the executive's understanding of and control over the 
business? 
An effective EIS will enhance their mental model of the business and 
competitive environment by creating a better understanding of cause and effect 
relationships. 
vi) Does the system improve the organization's planning and control process? 
This is one of the most tangible measures ofEIS effectiveness. Providing more 
timely and better quality information on top management can have a major 
impact on an organization's management processes. 
. I 
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The final judgment concerning the quality of a particular EIS, however, will be 
determined largely by the executives' expectations and their perception ofthe system's 










An EIS was designed to support up-to-date information needs of the senior executives 
for business planning and control. Graphical user interface was employed to present 
1. • 1' 
the information in an easy to understand manner. Client-server technology will be 
implemented to fully utilise the existing hardware and software infrastructure. It is 
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figure 1 
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Client - Server Architecture 
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Appendix 1 
a) Samples of BPCS Sales Reports, Expenses Report 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Database Tables : 
Customer master table 
This is the table which keeps all important customer information. Since executives are 
mainly interested in sales to third party customers, only third party customers are kept 
in the table. All the field information except the ‘Marketing Centre Group，，‘Overdue， 
& ‘Total receivable' are downloaded form BPCS customer master table daily. 
‘Marketing Centre Group，，‘Overdue，& ‘Total receivable，are generated from a daily 
procedure run in AS/400. The procedure will process and consolidate information 
from a large number of different tables in AS/400 to a much smaller number of tables 
for downloading to the SQL Server. This reduces the number and the size of files to be 
downloaded as well as the processing load of the SQL Server. 
Fields key index type length 
Customer Number ^ ^ character 6 
Customer Name character 30 
Market character 4 
Marketing Centre Group ^ character 8 
Overdue (HK$) decimal ~ 9 ~ ~ 
Total Receivables ( H K $ ) ~ decimal 9 
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Item master table 
This is the table which keeps all important item information. All the field information 
except the 'Quantity on hand，is downloaded form BPCS item master table daily. 
‘Quantity on hand，is generated from the daily procedure. 
Fields key index type length (decimal place) 
Item Number ^ ^ character 14 
Item Description character 30 
Marketing Centre Group ^ character 8 
Quantity on Hand decimal 6 
Standard Cost decimal 8(2) 
Marketing centre master table 
This is the table which keeps the business centre (BC) & marketing centre (MC) 
relationship. The data is input and maintained by the administrator regularly. 
Fields key index type length 
Marketing Centre Group ^ ^ character 8 
Group Description character 15 
Business Centre ^ character 2 
Sales order header table 
This is the table which keeps the header information of pending sales order. All the 
field information is downloaded from BPCS sales order header table daily. 
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Fields key index type length 
Sales order Number ^ character 10 
Customer Number ^ ^ character 6 
Currency character 3 
Order Date ^ date 
Sales order item table 
This is the table which keeps the order line information of pending sales order. All the 
field information is downloaded form BPCS sales order item table daily. 
Fields key index type length (decimal place) 
Sales Order Number ^ ^ character 10 
Order Sequence Number ^ character 6 
Customer Number ^ character 6 
Item Number ^ character 14 
Quantity decimal 7 
Net Selling Price (HK$) decimal 8 ^ 
Invoice table {2 years� 
This is the table which keeps the information of all sales invoice. All the field 
information is downloaded form BPCS sales invoice table daily. Sales tables and selling 
73 
price tables are generated from this invoice table using stored procedure. Sales invoice 
history of 2 years is kept in the table. 
Fields key index type length (decimal place) 
Invoice Number ^ ^ character 10 
Invoice Date ^ date 
Customer Number ^ character 6 
Item Number ^ character 14 
Quantity decimal 7 
Net Selling Price decimal 8(2) 
Sales table 
Although all sales information can be generated on the fly from the sales invoice table 
by issuing SQL statements from the client application to the SQL Server for 
processing, an intermediate sales table is created to reduce processing needs. The sales 
table is updated every day. This helps to reduce response time perceived by users. 
Fields key index type length 
Month Year ^ date 
Customer Number ^ character 6 
Item Number ^ character 14 
Sales Quantity decimal 8 
Sales Value decimal 10 
74 
Sales budget table 
The planning and control system ofPO division only prepare sales budget down to the 
level of market and product. There is no official budget prepared for individual 
customers. The budget table only needs to be updated yearly as the budget is fixed 
every year. 
Fields key index type length 
Month Year Z date 
Market ^ character 4 
Item Number ^ character 14 
Budget Sales Quantity decimal 8 
Budget Sales Value decimal 10 
Period Expenses table 
The table stores period expenses information for individual departments (Responsibility 
Centres). Current year-to-date, last year-to-date, year before last year-to-date and 
budget figures are stored. The table only needs to be updated and downloaded from 
AS/400 monthly. 
Fields key index type length 
Month Year ^ date 
Responsibility Centres ^ character 7 
Account Number Z character 3 
Budget Year-to-date Expenses decimal Io 
Actual Year-to-date Expenses decimal i^ 
Last Year-to-date Expenses decimal fo 
75 
Year before Last Year-to-date Expenses dec ima l~ 13 
Responsibility Centres Master table 
The table stores Responsibility Centres information. The table is maintained by the 
administrator regularly. 
Fields key index type length 
Responsibility Centres ^ character 7 
Responsibility Centres Description character 20 
Account Master table 
The table stores Account Number information. The table is maintained by the 
administrator regularly. 
Fields key index type length 
Account Number ^ character 3 
Account Description character 20 
Views 
A view is an alternate way oflooking at data in one or more tables (base tables). It can 
be considered as a virtual table created byjoining more than one table together by SQL 
statement. The definition of a view is stored in the database while the data is stored in 
the base tables. These views are frequently needed by users or front-end applications. 
From the users or the client application's point of view, views are no difference from 
normal tables. Usage of view can 
76 
i) improve the speed of response to client request for data for views are stored 
and compiled in the SQL Server 
ii) avoid storage of duplicated information in different tables 
iii) simplify coding of the client application. 
Most ofthe information needed by the EIS application can be supplied by referring to 
a single table. However, it is necessary to create some views when information from 
more than one table is needed. 
For instance, the following view, BCMCItemCustSales is created to combine 
information from the respectively files. 
Fields source table 
Business Centre Marketing Centre Master 
Marketing Centre Group Marketing Centre Master 
Group Description Marketing Centre Master 
Month Year Sales 
Customer Number Sales 
Customer Name Customer Master 
Market Customer Master 
Item Number Sales 
Item Description Item Master 
Sales Quantity Sales 
Sales Value Sales 
The following relationships are used to linked the three tables together: 
Sales _> Customer Number = Customer Master -> Customer Number 
77 
Sales -> Item Number = Item Master -> Item Number 
Item Master _> Marketing Centre Group = Marketing Centre Master -> Marketing 
Centre Group 
78 
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